CHEMICAL COMPOSITION OF THE TISSUES
OF THE SARRACENIACERE

By JOSEPH SAMUEL HEPBURN, A.M., B.S, in Chem., M.5., Ph.ID,, and
ELISABETH QUINTARD ST. JOHN, M.D.

Cremicar ComrositioN oF THE DRIED PrLANTS

Specimens of each North American species of the Sarraceniacee were
gathered in the native habitat, in the spring or early summer unless otherwise
stated. Rhizomes and pitchers of each species were collected at the same time,
but were studied separately. Analyses were made of open pitchers of all species,
and of closed pitchers of certain species.

The rhizomes were dug, and washed in running water until free from
adherent soil. Dead tissues were removed by trimming. The rhizomes were
then spread out, and dried in the air,

Closed pitchers were slit to remove the liquor, then spread out and dried
in the air. Open pitchers were slit to the base of the cavity; their contents
were completely removed by scraping with a blunt instrument, followed by
washing in running water. They were then spread out and dried in the air.
Each sample contained from 1o to éo pitchers.

Prior to analysis, each sample was ground in a drug mill until the entire
mass passed through a sieve with 20 meshes to the linear inch. The weight of
the sample naturally varied with the abundance of the species and, in the case
of the pitchers, with their size. The analysis was made according to the
methods of the Association of Official Agricultural Chemists.®® The results
of the analyses are presented in Table XI. The water content has been
reported as percent of the air-dried tissues, the other constituents as percent
of the total solids. Crude fat is a synonym for ether-extract, crude fiber for
cellulose, The nitrogen-free extract includes all carbohydrates except cellu-
lose, and all organic acids. The soluble ash is that portion of the total ash
which dissolved in boiling water, while the insoluble ash is the portion which
was insoluble in that solvent. The alkalinity of the ash was determined by
means of tenth normal hydrochloric acid, using methyl orange as an indicator;
it has been reported as cc. of normal acid required to neutralize the ash (soluble
or insoluble) yielded by roo grams of total solids.
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The following conclusions are based on a study of the results recorded in
Table XI.

With two species (Sarracenia Sledgei and S. Drummondii}, closed pitchers
and open pitchers were analyzed separately. The open pitchers contained
more crude fat, more crude fiber, less crude protein and less total ash than the
closed pitchers of the same species.

The pitchers and the rhizomes of each species may be compared with each
other. The rhizomes of Sarracenia purpurea were gathered at the same time
and place as its “early season” pitchers. As a rule, the rhizomes of a given
species contained less crude fiber, less crude protein, and more nitrogen-free
extractives than the pitchers of the same species.

The insoluble ash was usually less than the soluble ash in the pitchers,
while the reverse was Lrue, as a rule, in the rhizomes.

The alkalinity of the insoluble ash was greater than the alkalinity of the
soluble ash in the rhizomes of all the species and in the open pitchers of all the
Sarracenias.

The nitrogen-free extractives formed more than one-hall of the total
solids in all but one sample of rhizomes and in all but two samples of pitchers.

The results obtained with the three samples of pitchers of Sarracenia
purpurea indicate that the chemical composition of the plants depends, in
part, on the time of the year at which they are gathered.

ToTal SOLIDS AND MoI1sTURE CONTENT OF THE FRESH T'LANTS
Plants of several southern species of Sarracenia were gathered in their
native habitat in the spring, and brought to Philadelphia in the live condition.
The homeopathic tinctures were then prepared from their pitchers and rhi-
zomes. In the preparation of these tinctures, it was necessary to determine
the moisture content of each specimen, by drying a 10 gram sample for 3 hours
at a temperature of 100" C. The following results were obtained :—

. Moistiire, Total Solids,
Fitchers punw:!.* parcent.
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In all four species, the pitchers contained more moisture and less total
solids than the rhizomes. The tissues of Sarracenia flave contained consider-
ably more moisture than those of any of the other three species studied; this
was true of both the pitchers and the rhizomes.

TEST FOR PROTEASE IN THE RHEIZOME OF SARRACENTIA PURPUREA

Rhizomes of Sarracenia purpurea were gathered at Whitings and Daven-
port, New Jersey, at the end of May. Separate portions of the cleansed,
crushed, freshly gathered rhizomes were extracted for 21 days at room tem-
perature with the following solvents: —

1. Distilled water, containing o.2 percent trikresol.

2. Hydrochloric acid o.2 percent solution, containing o.2 percent trikresol.

3. Sodium carbonate o.5 percent solution, containing o.2 percent trikresol.

4. Alcohol 50 percent by volume.

The water, the dilute acid, and the dilute alkali were used in the ratio of
1o cc, of solvent for each gram of crushed rhizome. The 50 percent alcohol
was used in the ratio of 4 cc. of solvent for each gram of crushed rhizome this
solvent was used since it contained approximately the same percent of alcohol
as whisky, the official whisky, Spiritus Frumenti of the United States Pharma-
copoeia® containing not less than 47 percent and not more than 53 percent
by volume of ethyl alcohol. Whisky is frequently used as the menstruum for
the preparation of houschold remedies from the Sarracenias.

The extracts were filtered through filter paper. The aqueous extract was
a golden yellow; the insoluble residue was black. The o.2 percent hydrochloric
acid yielded a straw yellow extract, and a residue with the color of reddish
brown clay. The o.5 percent sodium carbonate gave a deep brown extract,
and a deep purplish black residue. The presence of trikresol, which was used
as a bactericide, possibly influenced the colors obtained with these solvents.
The alcoholic extract was a reddish brown, the insoluble residue a light brown.

A series of 6 experiments was now made to test for the presence of a
protease in the various extracts. In each experiment, o.2 gram of carmine
fibrin was used as the substrate. The period of incubation was 42 days at
room temperature. The volume of extract used in each experiment was:—

Experiment 1. Aqueous extract 5o cc.; sufficient sodium carbonate to produce
a concentration of o.5 percent of that salt.
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Experiment 2. Aqueous extract 50 cc.; sufficient hydrochloric acid to produce
a concentration of 0.2 percent of that acid.

Experiment 3. Extract in o.5 percent sodium carbonate solution 3o cc.

Experiment 4. Extract in 0.2 percent hydrochloric acid solution se cc.

Experiment 5. Alcoholic extract 2o cc.; sufficient sodium carbonate to produce
a concentration of o.5 percent of that salt.

Experiment 6. Alcoholic extract 20 cc.; sufficient hydrochloric acid to produce
a concentration of 0.2 percent of that acid.

The trikresol functioned as a bactericide in the first four experiments,
while the alcohol acted as a bactericide in the last two experiments.

Absolutely no digestion of the carmine fibrin occurred in any of the
experiments. Therefore, a protease was not present in the rhizomes.
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